An auto-regulatory loop between stress sensors INrf2 and Nrf2 controls their cellular abundance.
INrf2:Nrf2 are sensors of chemical/radiation stress. Nrf2 dissociates from INrf2 in response to a stress and translocates in the nucleus. This leads to induction of a battery of antioxidant genes that protect cells. Nrf2 is then exported out and degraded. INrf2 functions as an adaptor of ubiquitin ligase for ubiquitination and degradation of Nrf2. Here we demonstrate the presence of a novel feedback autoregulatory loop between INrf2 and Nrf2 that controls cellular abundance of INrf2 and Nrf2. Nrf2 controls its own degradation by regulating expression and induction of the INrf2 gene. The antioxidant treatment of cells led to nuclear localization and stabilization of Nrf2 and induction of INrf2 gene expression. Mutagenesis, transfection, and chromatin immunoprecipitation assays identified an antioxidant-response element in the reverse strand of the proximal INrf2 promoter that binds to Nrf2 and regulates expression and antioxidant induction of the INrf2 gene. In addition, short interfering RNA inhibition or overexpression of Nrf2 led to a respective decrease and increase in INrf2 gene expression. These results implicated Nrf2 in the regulation of expression and induction of INrf2. The induction of INrf2 followed ubiquitination and degradation of Nrf2 and suppression of INrf2 gene expression. In conclusion, Nrf2 regulates INrf2 by controlling its transcription, and INrf2 controls Nrf2 by degrading it.